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By Greg Sawyer, Research Officer, Cattle 
Branch, Bunbury Regional Office 
Heifers and first culvers present the major 
problems of the beef breeding herd. Reproduction 
rates, calf growth and survival of first culvers 
are generally much poorer than those of adult 
breeders. 
Early successful reproductive performance is 
important in beef herds because of the high 
overhead cost of keeping breeding heifers or 
cows. Where possible, beef producers should aim 
to join heifers at 14 to 15 months of age. 
To achieve this goal, producers should set 
production targets for these animals. These 
targets will differ from farm to farm depending 
on when calves are turned off and the seasonal 
feed supply. 
Many suggestions to improve production from 
heifers and first culvers have come from research 
institutions and environments different from 
those in Western Australiu. Beef cattle officers 
within the Department of Agriculture believe 
that some of these suggestions are not suited to 
our environment. They could also prove costly 
because of the extra feeding involved. 
This article reports on a three-year trial on 
heifers and first-calvers in the Bunbury region, 
and provides information which refutes some of 
the outside theories and suggestions. It discusses 
economical techniques of managing these 
animals to maximise their productivity and to 
reduce growth and reproductive problems. 
Production targets 
The following targets should generally apply 
for heifers and first calvers. 
• Recommended minimum weights at the 
beginning of joining for heifers and for first 
calvers. (These weights are discussed 
elsewhere in this article.) In practice the 
condition score can be used. This is because 
various breeds or their crosses have different 
weight requirements, and because not every 
producer owns cattle scales (though the 
benefits are many). Our recommended 
minimum condition score at joining for most 
breeds of heifers is score 2. 
• A pregnancy rate of 90 per cent. 
• A concentrated first calf crop. Seventy-five 
to 80 per cent of calves can be dropped in the 
first four weeks of calving provided more 
than 95 per cent of heifers experience regular 
oestrous cycles at the start of joining. 
• Matching the time of calving with an 
"average" seasonal pasture production. 
Enough feed therefore will be available for 
lactation, calf growth and to get the first 
calver back in calf. 
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Refuting some suggestions 
Several overseas and interstate cattle research 
scientists have suggested methods to achieve 
these targets. These suggestions have often 
resulted in an extravagent waste of feed. 
• New Zealand and Victorian workers have 
proposed that Hereford and Angus heifers 
should be joined at 300 kg liveweight for an 
85 per cent calving rate, the result of a six to 
seven week joining period. Further, they 
suggest for 90 to 95 per cent calving, heifers 
should weigh 350 to 380 kg at joining. 
I believe these liveweights are too high for 
our environment. They are also misleading 
because in many cases reproductive 
performance of heifers 50 to 100 kg lighter 
than these so-called "targets" was not 
measured. In addition, if heifers are grown 
too quickly on too high a plane of nutrition, 
the subsequent increased fatty infiltration of 
the udder can lead to poor milking 
performance after calving, and therefore 
poorer calf growth. 
• Another common practice is to join all 
heifers and to select the pregnant heifers 
only. Although certain breeds can become 
pregnant at a lower target liveweight, unless 
these heifers are given preferential treatment 
later they can experience calving problems the 
following year. I believe heifers should be 
• Measuring backfat in 
cows. Research showed 
that heifers can conceive 
at lower bodyweights 
than was previously 
thought. 
selected for joining well beforehand and fed 
accordingly, rather than including less well 
grown heifers in the breeding herd. 
• A further popular suggestion is to join 
heifers four weeks before the main herd. The 
assumption is that first calvers (especially in 
New Zealand) take about 30 days longer to 
cycle after calving (average of 100 days) than 
mature cows. If practised in Western 
Australia, heifers would have to reach their 
target joining weight four weeks earlier, 
which may mean preferential feeding before 
joining. They would calve on depleted dry 
pasture residues which means extra and 
expensive supplementary feed. Trials in this 
State have shown that this form of 
management is not necessary for good 
performance in young cattle. 
• Restricting the joining period to six to seven 
weeks is another suggestion which is not 
warranted here. Increasing evidence indicates 
that first calvers and cows can resume regular 
oestrous cycling earlier if they calve later in 
the season, closer to better nutrition from 
pastures; they do not necessarily calve later 
and later over the years. 
• Checking pregnancy as soon as possible 
after joining. This is worthwhile, but only if 
producers can conveniently dispose of the 
"empties" instead of carrying them as 
passengers over summer. However, if feed 
supplies permit, advantage can be taken of 
the heifer's ability to keep condition when not 
pregnant and not lactating, and she can be 
retained and sold when cattle prices are 
higher in May or June. 
Time of calving 
When is the best time in Western Australia 
for a heifer to drop its first calf? Our 
three-year trial studied first calving in either 
March-April, April-May or May-June of 351 
Angus and Friesian x Angus heifers. At all 
calving times, 75 to 80 per cent of animals 
calved in the first four weeks of the period. 
Incidence of difficult births, heifers not getting 
back in calf, and calf deaths 
Angus first calvers had 85 per cent live calves 
born at each of the three calving times. The 
remainder did not conceive at their first 
joining or had difficult births with some calf 
deaths. However, 10 per cent of these live 
calves died within a few weeks of birth from 
mismothering or ill-thrift, or both, irrespective 
of the time of calving. 
Although all calves were sired by Angus 
bulls, which should minimise birth problems 
in first calvers, there were more stillbirths and 
difficult births in Angus heifers calving in 
March or in May-June than those calving in 
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Table 1. Target liveweights and condition score 
Angus and Shorthorn 
Hereford 
Friesian x Angus 
Simmental x Hereford 
Brahman x British Breed 
Large W. Europe crossbred 
Large W. Europe purebred 
Heifers 
Target 
joining 
weight (kg) 
250 
260 
280 
290 
270 
310 
330 
Condition 
score 
2 
2 
2 
2 
2 
2 
2 
1st calvers 
Target 
joining 
weight (kg) 
320 
340 
370 
390 
•350 
•410 
•430 
Condition 
score 
1.7 
1.8 
1.5 
1.5 
1.5-2.0 
1.5-2.0 
1.5-2.0 
* Only a small amount of data available. 
April. This is probably the result of a 
"calf-mother mis-match" and more fat being 
deposited around the birth canal, especially in 
early calvers. 
Time of calving also affected the reproductive 
performance of Friesian x Angus crossbreds. 
There were more stillborn calves (9 per cent) 
and difficult births if they calved in March or 
April (average 80 per cent live calves born) 
compared to calving in May (average 94 per 
cent live calves). The crossbreds were more 
difficult to get in calf for the early time of 
calving, that is, fewer heifers in calf, probably 
because more crossbreds did not achieve the 
critical mating weight of 280 to 290 kg before 
joining compared to the Angus mating weight 
of 250 kg. 
Suggested target weights 
Trials on Department of Agriculture research 
stations, and a large field study on beef cattle 
properties in the south-west which monitored 
the productive performance, weight and 
condition score changes throughout joining of 
about 3 000 heifers and 2 500 first calvers, 
have provided some answers (Table 1). 
Most of the heifers and first calvers conceived 
at lower liveweights and carried less condition 
(body fat reserves) than was thought 
necessary from earlier studies and those from 
overseas. 
Further work will concentrate on defining the 
reproductive performance that can be 
expected for various categories of liveweight 
and condition score. The influence of rates of 
change of liveweight and condition on fertility 
during joining, and linking calf performance 
with that of the dam, will also be studied. 
Getting first calvers back in calf 
During the three-year study reproduction 
rates consistently reached 90 to 95 per cent 
from Angus and Friesian x Angus first calvers 
which calved in March-April or April-May. 
The rate was also high at 94 per cent in 
Angus calved in May-June, but it was only 80 
per cent for Friesian x Angus if they calved later. 
From the second calving dates the following 
year, the time of re-conception during 
re-joining was calculated. Although the first 
calvers were allowed a 15 week re-joining 
period in the first year of the trial, this length 
of time was not needed. In the second and 
third years first calvers from all groups and 
breeds which re-conceived were back in calf 
on average between 13 and 25 days after the 
start of the second joining (Table 2). Only in 
the first and toughest year, due to a false 
break in early April, did the average interval 
until re-conception extend beyond 25 days, 
especially in the Angus animals that calved in 
March-April and April-May. 
The reproductive performance in this trial is 
much better than the theoretical performance 
calculated by some Australian scientists and 
from the few reports on heifers and first 
calvers from the U.S.A. and New Zealand. 
Supplementary feeding and earlier calving 
The trial emphasised minimal supplementary 
feeding; animals had to gather enough feed 
from pasture and mobilise their body 
reserves. They were stocked at a rate of one 
first calver and calf per hectare and rotated 
around a set of six paddocks. Early-calved 
animals were not fed hay before calving. 
Those calving in May-June were fed small 
quantities of hay before calving. 
• Bull fitted with a 
chinball harness. Marked 
cows are then known to 
be cycling. 
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Table 2. Days to re-conception from the start of the second joining period of first 
calvers 
March-April 
1983 April-May 
May-June 
Angus 
Friesian x Angus 
Angus 
Friesian x Angus 
Angus 
Friesian x Angus 
1985 
March-April Angus 
Friesian x Angus 
April-May Angus 
Friesian x Angus 
May-June Angus 
Friesian x Angus 
March-April Angus 
Friesian x Angus 
April-May Angus 
Friesian x Angus 
May-June Angus 
Friesian x Angus 
Average days 
to 
re-conception 
28.3 
31.5 
58 
31.6 
48.7 
40 
14.4 
12.9 
15.8 
22.5 
21.1 
17.4 
13.7 
13.7 
21.2 
25.4 
16.9 
19.3 
Range 
i 
1-96 
3-110 
5-96 
1-88 
5-102 
6-72 
1-49 
1-52 
1-49 
2-93 
1-76 
1-56 
1-37 
1-41 
1-75 
1-72 
1-48 
1-75 
Calving to 
calving 
nterval (days) 
412 
396 
413 
381 
372 
341 
395 
399 
370 
378 
344 
338 
387 
394 
373 
383 
335 
348 
In the toughest year first calvers of both 
breeds calving in March-April were 
supplemented with 0.6 tonne of pasture hay 
(cost about $48 per head). Those calving in 
April-May received 0.48 tonne ($38) and 
those calving in May-June a total of 0.3 tonne 
($24). Hay requirements in subsequent years 
were about 20 per cent less. 
Early calving and calf growth 
Early-dropped calves of both breeds grew 
more slowly in their first 100 days of life than 
did later ones. Friesian x Angus crossbred 
calves grew relatively faster the later they 
were dropped compared to Angus calves 
(Table 3). By the 200th day the advantage in 
weight gain of crossbred calves had evened 
out to about 30 kg at each calving time. 
The faster weight gain of the crossbred calves 
resulted from the better milking ability of the 
Friesian x Angus dams. They produced 
between 40 and 50 per cent more milk than 
the 4.0 to 5.5 litres/day of Angus first calvers. 
In addition, they responded better to the 
improved nutrition from pastures if they 
calved later in the season. Their calves reflect 
the better milking ability on good pastures. 
Trial results showed no real advantage in 
calving Angus first calvers early because their 
calves grew so slowly at first. None were 
considered suitable for the baby beef market 
at weaning. In contrast, although the 
crossbred calves also grew slowly if dropped 
early, their mothers' better milking ability 
gave them a better growth advantage which 
they retained. In the two good seasons, 
one-third of the crossbred calves were 
saleable as weaners. Supplementary feeding 
costs were reasonable at between $20 to $35 
per head. 
Calving crossbred heifers earlier can be 
profitable if beef prices are high relative to 
hay costs, because of the prospect of getting a 
percentage of calves turned off as baby beef. 
This would result in a price premium of 
between $50 and $70 per head above the 
current sale price of store weaners. It could 
even be worth buying in hay to avoid a major 
check in growth of crossbred calves, but in a 
poor season it is unlikely this practice would 
be economical. In the first year of our trial up 
to $48 of hay was fed to the early calved 
groups, but no weaners suitable for the baby 
beef market were turned off. 
The potential exists to produce finished baby 
beef from first calvers that calve earlier 
provided the animal has a recognised milking 
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ability, but it is unlikely with a traditional 
British breed such as the Angus. For getting 
first calvers back in calf it seems calving 
heifers earlier is not warranted under the 
cattle raising conditions of the south-west. 
Further work on young breeding cattle 
The target liveweight or condition scores 
shown in Table 1 can be achieved for heifers 
and first calvers of most breeds (especially 
crossbreeds of Friesian or Simmental) in the 
south-west. 
These animals do not need much 
supplementary feed to achieve satisfactory 
production levels. They should preferably be 
run separately from the main herd so 
producers can keep an eye on them, to 
protect them from dominance of older cattle, 
and so that their level of feeding can be 
adjusted easily. 
Fertility and production may be increased in 
cattle by very good nutrition after calving. It 
is more economical to use feed in this way, 
rather than to put a lot of condition on 
breeders to be mobilised in early lactation. 
The best balance of condition at calving and 
subsequent nutrition (for three to four 
months) to achieve the optimum in 
reproductive performance and general 
productivity must be met. 
In this trial heifers calved at different times in 
relation to the anticipated start of annual 
pasture growth, and therefore to changed 
levels of nutrition. Long intervals were 
allowed for rejoining, which seemingly is not 
a problem. 
Another three-year trial has started in which 
first calvers all calve at a similar time and are 
fed differently after calving. 
The trial involves about 75 heifers from each 
of three breeds: 
Angus-small size, low lactation level, 
Friesian x Angus-moderate size, moderate 
lactation level, 
Simmental x Hereford-large size, moderate 
lactation level. 
Within each breed heifers calve in either good 
condition (score 2.5 to 3.0) or a low-moderate 
condition (score 1.5 to 2.0) with a liveweight 
difference of about 50 to 60 kg between the 
groups. After calving, each condition group is 
divided in two and fed either a high ration of 
good quality silage and pasture or a low 
ration of a small quantity of hay and 
restricted access to pasture. 
We aim to determine what effect liveweight 
and condition at calving and their changes 
will have on: 
• cycling activity after calving, 
• reproductive performance, 
• productivity, including calf growth and milk 
production, 
• and the link between these activities and 
some metabolic indicators in the blood of 
these animals. 
We should also determine what effects the 
different level of nutrition after calving will 
have on these measurements. 
This experiment is the largest of its type ever 
conducted in Australia on beef cattle at 
pasture and specifically with first calving 
cows. We believe it will provide some well 
defined answers. 
• Some of the Simford 
stock, cows with 
Angus-sired calves. These 
cattle have a large frame, 
rapid growth rate and a 
reasonable lactation. They 
are used to test 
productivity in young beef 
cattle. 
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Table 3. Calf performance 
Calving time 
March-April 
April-May 
May-June 
Breed 
Angus 
Friesian x Angus 
Angus 
Friesian x Angus 
Angus 
Friesian x Angus 
Average 
100 day 
weight (kg) 
83 
95 
87 
103 
91 
115 
Average 
200 day 
weight (kg) 
170 
198 
185 
205 
189 
220 
Average 
mid December 
weaning weight (kg) 
235 
265 
227 
246 
197 
233 
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